ART. 35]

CANTILEVER ANALYSIS

517

The stated assumption that uplift in a crack equals full water pressure at the
entrance to the crack results in the uplift patterns shown at a and &, Fig. 40,
assuming no tailwater. To permit the determination of the unbroken thick-
ness tf it is necessary to locate the resultant of the final vertical foundation
reaction.

For a broken intrados, a, Fig. 40, the foundation reaction 2-3-4 and the up-
lift 1-2-4 have the same center of reaction, which is identical in position with
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FIG. 40.    Cracked cantilever reactions.

the reaction for zero uplift.   Hence, the distance from the original center of
gravity to the center of reaction for the cracked cantilever is

er = =- (broken intrados)

[89]

The computed values, if any, are recorded in line 56 for values of h which show
cracking on the downstream face, i.e., where er, line 53, is upstream and is
greater than ee, line 17. There are no such points in Table 17.

For a cracked extrados, the uplift 1-2-3-4 and the foundation reaction
3-4-6 are both of unknown position and magnitude. It is convenient to
divide the reaction into two parts, RI and #2, and to add the part R% to the
uplift. The combination 1-2-5-4, called the virtual uplift, is of the magnitude

Wuv = wzht&s                                         [90]

where t and As are for the unbroken section. Values of Wuv are listed in line
54. The center of application is at the center of gravity of the original section;
hence the moment remains MQ. The residual reaction, line 55, is

Ei = Wo - Wuv                                       [91]

The distance from the original center of gravity to the center of this reaction is

er = -77- (broken extrados)
jfti

The computed values are listed in the right-hand portion of line 56.

Distances from original centers of gravity to unbroken faces are recorded in
line 57. Differences between corresponding items of lines 56 and 57 represent